Supplementary Information
Ammonium sorption and ammonia inhibition of nitrite-oxidizing bacteria explain contrasting soil * P < 0.05. ** P < 0.01. *** P < 0.001. followed by qPCR using a LightCycler 480 System (Roche Diagnostics, Indianapolis, IN) with the iTaq Universal SYBR Green Supermix (Biorad, Hercules, CA). Each qPCR reaction was performed in triplicate in a 20 µL volume containing 10 µL of SYBR green mix, 0.8 µL of each primer (10 mM), 5 µL of diluted DNA and 3.4 µL of DNAse free H 2 O. Thermocycling was performed using the conditions described in Table S8 . Primer efficiency was calculated for each pair of primers (Table S9 ). The number of gene copies was calculated using the standard curve method and the specificity of the primers was determined by agarose gel electrophoresis. amoA-a amoA-AF: 5'-STAATGGTCTGGCTTAGACG-3' amoA-AR: 5'-GCGGCCATCCATCTGTATGT-3'
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amoA-b amoA-1F: 5'GGGGTTTCTACTGGTGGT-3' amoA-2R 5'-CCCCTCKGSAAAGCCTTCTTC-3'
S3
nxrA F1norA: 5'-CAGACCGACGTGTGCGAAAG-3' R2norA: 5'-TCYACAAGGAACGGAAGGTC-3'
S4
Supplementary 92 † Standard template dilution was used to create the standard curve for each pair of primers, and primer efficiency and gene copy number were calculated based on the standard curve. ‡ Primer efficiency (E) was calculated using the slope obtained from the standard curve as E = (10 (-1/slope) -1)*100.
Data analysis
Soil type, N rate, water level, N source and time were considered fixed effects, and replication and interactions with replication were considered random effects. The first-order autoregressive covariance structure was selected based on the Akaike's and Schwarz' Bayesian criteria (Reference S5). Residuals were inspected for normality and common variance using the UNIVARIATE procedure of SAS and scatterplots of residuals vs. predicted values (Reference S6). Assumptions of normality and common variance were not met for any dependent variables except pH, so these variables were log base 10 transformed prior to statistical analysis. Mean comparisons were made using independent pairwise t tests (P ≤ 0.05) using the PDIFF option in the MIXED procedure of SAS. Linear associations between variables were evaluated with Pearson's correlation coefficient at P ≤ 0.05 using the CORR procedure of SAS. Linear regression equations were developed to describe relationships between variables using the REG evaluated for all microcosm data (Series 1-3) using the REG procedure of SAS. Reported regression models and all parameter estimates were significant at P < 0.01.
